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phreatic activity 25, 82, 98, 480, 485, 
494, 639, 648 

phreatomagmatic activity 25, 75, 255, 
285, 429, 482, 485, 495, 585, 644 

phreatomagmatic fall deposit 188, 259 

phreatoplinian deposit 430 

picritic tholeiite 476 

pigeonite 222, 269, 369 

pillow-expansion mechanisms 465 


pillow lava 451, 549 

pillow-size spectrum among pillow 
lavas 459 

pillowed flow 460, 608 

pipe vesicles 471 

pit crater 481 

pitchstone 204 

plagioclase 70, 105, 128, 190, 204, 222, 
269, 286, 361, 405, 476, 580, 607, 
633 

plagioclase, resorption of 366 

Plinian activity 93, 129, 239, 266, 386, 
542, 646 

Plinian eruption column 74, 138, 343, 
485, 663 

Plinian fall deposit 70, 93, 196, 329, 430, 
486, 543, 689 

Plinian fallout 174 

plug-flow zone 305 

Poisson distribution 57 

Poisson model 51 

pollution of groundwater and rivers 
243 

polygenetic volcano 52 

pressure ridges 352 

pseudo-pillow lava 470 

pumice 163, 190, 210, 257, 329, 485, 
508, 542, 555 

pumice deposit 68 

pumice lense 319 

pyroclastic deposit 172, 545, 575, 603 

pyroclastic fall deposit 27, 329 

pyroclastic flow 74, 93, 129, 156, 173, 
257, 285, 301, 469, 486, 555, 586, 632, 
648 

pyroclastic flow deposit 330 

pyroclastic fountain 173 

pyroclastic sediments 608 

pyroclastic surge 34, 330, 430, 482, 486, 
554, 584, 648 

pyroxene 204, 221 

pyroxene andesite 14 


quartz 115, 192, 226, 271, 322, 596, 607, 
635, 674 

quartz Jatite 200 

quartz monzonite 206 

quartz tholeiite 386 


radiogenic isotope composition 117 

radiometric age 402 

rare earth element abundances 134 

rare gases 148 

recurrence rate of eruptions 50, 57 

remote sensing 21 

repose period 239 

repose times 53 

rheoignimbrite 173, 200 

rheology of lavas 3 

rheomorphic ignimbrite 187 

rheomorphic tuff 171, 506 

rheomorphism 320, 506 

rhyodacite 75, 96, 191, 204, 280, 484 

rhyolite 6, 14, 172, 188, 204, 220, 244, 
322, 472, 506, 550, 597, 602, 647 

rift 245 

rift zone 357, 361, 448, 638 

rock avalanche 139, 641 

ropy lava 451 


sanidine 70, 115, 225, 322 

scanning electron microscope (SEM) 73 

scoria bomb 105 

scoria cone 54, 285, 395, 573 

scoria fall 399 

seafloor lava fields 447 

secondary magma reservoir 475 

secondary mud flowage 431 

secondary thickness maximum 109 

sector collapse 253, 285 

sector zoning 368 

sediment mass flow 299 

sedimentation of tephra by volcanic 
plumes 329, 685 

seismic refraction data 133 

sericite 85 

shadow-length measurements 347 

shallow magma reservoir 129 

sheet flow 447, 465 

shield volcano 347, 475, 638 

silicic lavas 171 

sill 203, 470 

soft sediment deformation 305, 400 

soil development 70 

soil gas emanations 148 

soil horizon 258 

spatter cone 476 

spatter-fed silicic lavas 511 

spatter rampart 476 

sphene 322 

spherulite 607 

spilite 461 

spinel 269, 287 

spinel-lherzolite xenolith 395, 405 

spreading center 456 

stable isotope composition 117 

steady-state operation 535 

steam output 623 

strain change 240 

strato-volcano 254, 573, 600, 646 

Strombolian activity 26, 93, 259, 268, 
285, 395, 495 

Strombolian vent 197 

subcrater 26 

sublimates 98 

submarine lava flows 447 

submarine tumuli 447 

subplinian eruption 548, 695 

sulfur mass balance 130 

surge 103, 141, 161, 397 

surge deposit 27, 68, 175, 188, 257, 330, 
397, 480, 507, 644 

surge transport direction 400 

syenite 330 


tephra 26, 218, 238, 284, 386, 542, 685 

tephra, cooling of 542 

tephra dispersal 329, 685 

tephra fall 239, 329 

tephra fall deposit 542, 685 

tephra fall deposits, classification of 
693 

tephra layer 134, 239, 386, 549 

tephra sequence 583 

tephra volume 293 

tephra zone 595 

tephritic phonolite 15 

tephrochronology 388 

thermal anomaly 266 


VII 


tholeiite 203, 292, 369 

tholeiite basalt 14, 461 

tholeiitic flood basalt 182 

titanomagnetite 70, 115, 128, 213, 286, 
405 

toothpaste lava 242, 473 

trachyandesite 257 

trachybasalt 15, 599 

trachydacite 182, 204 

trachyte 12, 15, 78, 182, 221, 255, 330, 
597 

transform zone 245 

trapezoidal rule 157, 679 

tree casts 71 

tree-ring analyses 134 

tridymite 271 

tschermakite 273 

tsunami 485 

tuff breccia 398 

tuff cone 429 

tuff deposit 480 

tuff ring 27, 103, 395, 429 

turbidity current 307, 555, 608 

two straight-lines approximation 158 


ultraplinian deposit 691 
umbrella cloud 543, 686 


valley-filling ignimbrite (VFI) 661 

vent collapse 156 

vent deposit 475 

vent migration 34 

vesiculated tuff, formation of 429 

vesiculation 5, 192 

Viking 1 spacecraft 347 

viscosity 2,5 

vitrophyre 172 

volatiles 5, 19, 78, 128 

volatile content 82, 180, 506 

volatile enrichment 133 

volatile exsolution 517 

volcanic aerosol 430 

volcanic explosivity index (VEl) 58 

volcanic glass 430, 595 

volcanic hazards 475, 542 

volcanic plume 591 

volcanic production rate 385 

volcanic risk assessment 55, 483 

volcanic tremor 240, 363 

volcaniclastic deposits 253 

volcaniclastic mass flow 299 

volcaniclastic sediments 26, 582 

volume calculation 72, 110, 389, 403, 
690 

volume estimation 207, 390, 579, 678, 
685 

Vulcanian activity 268, 285, 591, 623 


welded fallback ejecta 647 
welded tuff 171, 190, 505 


xenocryst 132, 405 
xenolith 118, 394 


yield strength 11, 19, 192, 506, 587 


zircon 115, 190, 234, 635 
zoning in a magma chamber 122 
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Aegina (Greece) 280 

Aeolian volcanic arc 147 

Aira Caldera (Japan) 66, 591 

Akita-Komagatake (Japan) 14 

Akutan (Alaska) 345, 521, 616 

Alba Patera (Mars) 22, 359 

Aleutian arc 295 

Aleutian Islands 464 

Amatitlan caldera (Guatemala) 268 

Ambrym (Vanuatu) 88 

Andean Southern Volcanic Zone 96 

Antarctica 595 

Aoba (Vanuatu) 88 

Api Siau (Indonesia) 89, 675 

Apollinaris Patera (Mars) 358 

Arenal (Costa Rica) 14, 88, 90, 169, 
248, 346, 436, 438, 440, 522, 616, 
698 

Arjuno-Welirang (Indonesia) 89 

Arsia Mons (Mars) 22, 358 

Asama (Japan) 14 

Ascraeus Mons (Mars) 22, 358 

Askja (Iceland) 165, 259, 385, 542, 
689 

Aso (Japan) 591, 696 

Augustine Island (Alaska) 677 

Avachinsky (Kamchatka) 697 

Awu (Indonesia) 439, 675 

Axial Volcano (Pacific Ocean) 447 

Azores 459 


Bagana (Papua New Guinea) 438 

Baked Mountain (Alaska) 660 

Balleny Islands (Antarctica) 595 

Barren Island (India) 90, 169, 248, 436, 
438, 697 

Barva (Costa Rica) 495 

Bezymianny (Kamchatka) 697 

Big Glass Mountain (California) 14 

Broken Mountain (Alaska) 660 


Campi Flegrei (Italy) 253, 429 

Canlaon (Philippines) 435, 697 

Ceboruco (Mexico) 14 

Cerro Azul (Chile) 73 

Cerro Chino (Guatemala) 268 

Cerro Chiquito (Guatemala) 268 

Cerro Grande (Guatemala) 268 

Cerro Negro (Nicaragua) 165, 522, 616 

Chaos Jumbles (California) 588 

Chichinautzin (Mexico) 64 

Colima (Mexico) 88, 90, 248, 278, 346, 
439 

Coso Mountains (California) 439 

Cotopaxi (Ecuador) 174 

Crater Lake (Oregon) 122 


Deception Island (Antarctica) 437, 616 
Descabezado Chico (Chile) 96 
Descabezado Grande (Chile) 96 

Dieng (Indonesia) 615 

Double Glacier Volcano (Alaska) 631 
Dukono (Indonesia) 89 

Durango volcanic field (Mexico) 394 
Dyngjufjoll (Iceland) 385 


East Pacific Rise 468 
East Rift Zone (Kilauea, Hawaii) 361 


Easter Island (Pacific Ocean) 468 
Eifel volcanic field (Germany) 402 
El Chichén (Mexico} 57, 278, 570 
El Hoyo (Nicaragua) 676 


Etna (Italy) 15, 89, 147, 169, 248, 253, 


345, 435, 437, 440, 522, 616, 698 
Eyjafjallajokull (Iceland) 469 


Fernandina (Galapagos Is.) 359 

Fiji Islands 696 

Fogo (Azores) 165, 329, 430, 543, 685 
Fuego (Guatemala) 165, 268, 697 
Fukutoku-Okanoba (Japan) 169, 248 


Galapagos Islands 468 

Galeras (Colombia) 88, 90, 168, 247, 
346, 436, 438, 440, 522, 616, 698 

Gamalama (Indonesia) 89, 346, 439, 
616 

Gaua (Vanuatu) 88 

Gran Canaria (Canary Is.) 181, 188, 
505 

Grimsvotn (Iceland) 385 


Hawaii 57, 459, 510 

Heard Island (Indian Ocean) 696 

Hekla (Iceland) 165, 238, 386 

Hualalai (Hawaii) 22 

Hudson (Chile) 87, 90, 168, 299, 346, 
436, 522 : 

Huemules valley (Chile) 299 

Hunter Mine Group (Canada) 602 

Hwasan Caldera (Korea) 516 


Iceland 459 

lliamna (Alaska) 631 

lliboleng (Indonesia) 438 

lrazu (Costa Rica) 88, 90, 169, 248, 
267, 346, 436, 438, 440, 495, 522, 
616, 697 

Izalco (El Salvador) 145, 267 

Izu peninsula (Japan) 435 


Jemez Mountains (New Mexico) 181 
Jocotitlan (Mexico) 573 

Jokuldalur (Iceland) 388 

Jorullo (Mexico) 295 

Juan de Fuca Ridge (Pacific Ocean) 447 


Kaguyak (Alaska) 635 

Karkar (Papua New Guinea) 346 

Karoo Igneous Province (S Africa) 200 

Karthala (Comoro Is.) 90 

Katmai (Alaska) 82, 122, 647 

Kavachi (Solomon Is.) 88 

Kelut (Indonesia) 494 

Kilauea (Hawaii) 14, 88, 90, 169, 248, 
345, 352, 436, 437, 439, 455, 460, 
475, 521, 616, 638, 697 

Kilauea Iki (Hawaii) 373, 407 

Kikai caldera (Japan) 248 

Kirishima (Japan) 345, 436, 438, 439, 
523, 616 

Kliuchevskoi (Kamchatka) 437, 696 

Kodiak Island (Alaska) 659 

Kolldttadyngja (Iceland) 389 

Kozu-shima (Japan) 248, 437, 615, 696 

Krafla (Iceland) 57, 391 


Kusatsu-shirane (Japan) 494 
Kuwae (Vanuatu) 88 


La Brena-El Jaguey Maar Complex 
(Mexico) 393, 405 

Lamington (Papua New Guinea) 346 

La Primavera (Mexico) 14, 66, 259 

La Soufriére (St. Vincent) 1 

Langila (Papua New Guinea) 88, 90, 
169, 248, 346, 436, 438, 439, 522, 
616, 697 

Las Derrumbadas (Mexico) 575 

Lascar (Chile) 247, 521, 698 

Lastarria (Chile) 588 

Laugarvatn (Iceland) 461 

Lewotobi Lakilaki (Indonesia) 88, 346 

Llaima (Chile) 440 

Loihi Seamount (Hawaii) 435 

Lokon-Empung (Indonesia) 89, 247 

Long Valley (California) 236, 253, 689 

Longonot (Kenya) 510 

Los Humeros (Mexico) 66 


Mageik (Alaska) 586 

Mahawu (Indonesia) 345 

Manam (Papua New Guinea) 88, 90, 
346, 436, 438, 439, 521, 615, 697 

Marchena (Galapagos Is.) 89, 168, 248 

Marie Byrd Land (Antarctica) 599 

Martinique 296 

Masaya (Nicaragua) 676 

Mauna Loa (Hawaii) 87, 347, 453, 476, 
644 

McMurdo Volcanic Group (Antarctica) 
599 

Menengai (Kenya) 510 

Merapi (Indonesia) 346, 435, 437, 439, 
5225615 

Methana (Greece) 280 

Mexican Volcanic Belt 405 

Michoacan-Guanajuato volcanic area 
(Mexico) 64 

Middle America Trench 267 

Minami-Hiyoshi Seamount (Japan) 439 

Miyakejima (Japan) 15 

Mogollon-Datil volcanic field (New Mexi- 
co) 320 

Mono Craters (California) 14 

Monte Vulture (Italy) 253 

Mount Cerberus (Alaska) 659 

Mount Griggs (Alaska) 661 

Mount Leura (Australia) 402 

Mount Mazama (Oregon) 120 

Mount Shasta (California) 14, 581 

Mount Spurr (Alaska) 523, 631, 697 

Mount St. Helens (Washington) 1, 109, 
126, 157, 174, 278, 285, 433, 545, 
554, 581, 594 

Mount Waesche (Antarctica) 600 

Myvatn (Iceland) 388 


Naknek Lake (Alaska) 677 
Namibia 200 

Ngauruhoe (New Zealand) 14 
Niigata-Yake-yama (Japan) 436 
Nii-jima (Japan) 437, 521 
Nisyros (Greece) 68 

Northern Rift Zone (Iceland) 385 


Novarupta (Alaska) 103, 165, 646 
Nyamuragira (Zaire) 168, 247, 437 


Oamaru (New Zealand) 461 

Obsidian Dome (California) 7, 82 

Ol Doinyo Lengai (Tanzania) 90, 440, 
522 

Olympus Mons (Mars) 10, 347 

On-take (Japan) 88 

Oshima (Japan) 22 

Oraefajékull (Iceland) 386 

Oskjuvatn (Iceland) 390 


Pacaya (Guatemala) 87, 168, 267, 346, 
435, 697 

Pacaya volcanic complex (Guatemala) 
267 

Pago (Papua New Guinea) 14 

Pantelleria (Italy) 78, 188, 385, 505, 
551 

Parana basin (Brazil) 201 

Paricutin (Mexico) 15 

Pavonis Mons (Mars) 358 

Payun Matru (Argentina) 12, 15 

Pico de Orizaba (Mexico) 575 

Pinatubo (Philippines) 88, 90, 169, 248, 
436, 439, 522, 696 

Piton de la Fournaise (Réunion) 87 

Platanar-Porvenir (Costa Rica) 495 

Pods (Costa Rica) 88, 90, 169, 248, 
346, 438, 440, 494, 522, 616, 697 

Popocatépetl (Mexico) 575 

Pululahua (Ecuador) 692 

Pupuia Island (New Zealand) 461 


Quizapu (Chile) 82, 93, 165, 678 


Rabaul (Papua New Guinea) 253, 346, 
436, 438, 439, 522, 616, 697 

Raung (Indonesia) 89, 248 

Redoubt (Alaska) 631 

Reykjanes (Iceland) 390 


Rincon de la Vieja (Costa Rica) 88, 89, 
440, 522, 697 

Roccamonfina (Italy) 253 

Rodeo Cove (California) 461 

Ruapehu (New Zealand) 89, 438, 494, 
Bi], (OL) 

Ruiz (Colombia) 88, 90, 169, 248, 346, 
438 


Saba (Netherlands Antilles) 697 

Sabancaya (Peru) 87, 437 

Sakurajima (Japan) 14, 88, 169, 248, 
346, 436, 438, 439, 523, 590, 616, 
697 

San Cristobal (Nicaragua) 676 

San Lourenco (Azores) 461 

San Luis Obispo (California) 461 

San Pedro (Chile) 14, 469 

Santa Maria (Guatemala) 73, 122, 165, 
268 

Santiaguito (Guatemala) 15, 88, 90, 
267, 346, 436, 697 

Santorini (Greece) 76, 484, 512, 542, 
689 

Semeru (Indonesia) 346 

Snake River Plain (Idaho) 220 

Socompa (Chile) 15, 581 

Socorro (Mexico) 14 

Soputan (Indonesia) 345 

Split Butte (Idaho) 402 

Strawberry Bay (New Zealand) 461 

Stromboli (Italy) 57, 89, 90, 169, 248, 
522, 535, 698 

Strumble Head (Wales) 461 

Sunda arc 285 

Surtsey (Iceland) 591 

Suswa (Kenya) 510 

Suwanosejima (Japan) 248, 696 


Taal (Philippines) 88, 437, 439 

Tambora (Indonesia) 165 

Taupo (New Zealand) 25, 82, 111, 162, 
236, 259, 430, 562, 595, 679 
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Tharsis Tholus (Mars) 359 

Terceira (Azores) 14 

Timber Mountain (Nevada) 236 

Tony Mountain (Antarctica) 600 

Tower Hill (Australia) 402 

Trans Mexican Volcanic Belt 573 

Trident (Alaska) 650 

Turrialba (Costa Rica) 438, 439, 495, 
522, 616 


Ukinrek (Alaska) 402 

Ulawun (Papua New Guinea) 169, 248, 
436, 438 

Unzen (Japan) 88, 89, 168, 248, 346, 
436, 438, 439, 522, 616, 697 


Valles Caldera (New Mexico) 66 

Valley of Ten Thousand Smokes (Alas- 
ka) 646 

Veidivotn (Iceland) 386 

Vesuvius (Italy) 15, 111, 253, 429, 548 

Villarrica (Chile) 89, 698 

Vulcanello (Italy) 148 

Vulcano (Italy) 15, 84, 147, 522, 623 

Vulsini (Italy) 266, 512 


Weolseong (Korea) 516 

Westdahl (Alaska) 345, 436, 437 

White Island (New Zealand) 25, 90, 
169, 247, 346, 436, 438, 522, 616, 
697 


Yali (Greece) 70 

Yasur (Vanuatu) 89, 346 ~ 

Yellowstone Caldera (Wyoming) 66, 
523 

Yellowstone Plateau (Wyoming) 220 

Yucca Mountain (Nevada) 50 


Zavaritsky (Kamchatka) 494 
Zuni Salt Lake (New Mexico) 402 
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A3 


L.L. Perchuk, I. Kushiro (Eds.) 
Physical Chemistry 
of Magmas 


With contributions by numerous experts 


1991. X, 341 pp. 137 figs. (Advances in 
Physical Geochemistry, Vol. 9) 
Hardcover DM 198,- 

ISBN 3-540-97500-4 


Physical Chemistry of Magmas 
investigates the properties, structure, and 
phase relationships of silicate melts with 
invited contributions from an international 
team of experts. 

Data and some rules for estimating the 
properties and structures of melts, as well 
as the implications of the physical 
chemistry of silicate liquids to igneous 
petrology are presented. 

The second section then focuses on phase 
relationships, with particular attention on 
the application of experimental and 
theoretical petrology to modeling the 
origin of certain magmas. 


M. Schidlowski, S. Golubic, M.M. 
Kimberley, D.M. McKirdy, P.A. 
Trudinger (Eds.) 


Early Organic 
Evolution 


Implications for Mineral and Energy 
Resources 


1992. Approx. 640 pp. 256 figs. 50 tabs. 
Hardcover DM 398,- 
ISBN 3-540-54460-7 


This volume presents both an overview 
and final synopsis of the work performed 
between 1978 - 1989 by an international 
task force of geologists, geochemists, and 
paleontologists rallied around the charter 
of IGCP-Project 157 (Early Organic 
Evolution and Mineral and Energy 
Resources). Apart from several review 
papers summarizing the state of the art in 
selected facets of the subject, the bulk of 
the contributions reflects current research 
activities in the field (including modern 
analogs of ancient processes) ranging 
from early evolution of life on this planet 
to questions of Precambrian weathering, 
metallogeny and petroleum formation. 
Dealing with processes at the interface 
between evolutionary biology, organic 
geochemistry and economic geology, the 
book gives an updated summary of the 
current state of one of the most 
challenging frontiers in Earth Sciences. 


A4 


Schematic representation of the 
geometric relationships of 
bridging and nonbridging 
oxygen and network-forming 
and network-modifying cations. 


S.K. Saxena (Ed.) 
Thermodynamic Data 


Systematics and Estimation 


1992, Approx. 350 pp. 115 figs. 
(Advances in Physical Geochemistry, 
Vol. 10) Hardcover DM 198.,- 

ISBN 3-540-97696-5 


Thermodynamic modelling of 
experimental or natural phase equilibria 
has become an integral part of petrology. 
The wide range of possible mineral 
compositions in natural rocks and the 
slow reaction kinetics that hinder direct 
experimentation make it necessary to 
have robust theoretical mixing models for 
interpolation and extrapolation. The 
contributing authors of Thermodynamic 
Data: Systematics and Estimation 
discuss, in detail, these various modelling 
methods and show how computer 
simulation of geochemical reactions 
enable experimentalists to explore 
processes that are difficult or impossible 
to reproduce in the laboratory. 


F. Pirajno 

Hydrothermal Mineral 
Deposits 

Principles and Fundamental 


Concepts for the Exploration 
Geologist 


1992. Approx. 730 pp. 247 figs. 22 plates. 


47 tabs. Hardcover DM 248,- 
ISBN 3-540-525 17-3 


From the Contents: Nature of water and 
solutions - Hydrothermal systems - 
Crustal evolution, global tectonics and 
mineral deposits - Alkali metasomatism 
and related mineral deposits - Fossil and 
active geothermal systems - Continental 
rift-environments and hydrothermal 
mineral deposits. 
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@ Bridging oxygen 
Yj, Nonbridging oxygen 


Tetrahedral (network-forming) cation 


G. MattheB, P. Hirsch, F. Frimmel, 
H.D. Schulz, H.-E. Usdowski (Eds.) 


Progress in 
Hydrogeochemistry 


Organics - Carbonate Systems - 
Silicate Systems - Microbiology - 
Models 


1992. Approx. 600 pp. 279 figs. 108 tabs. 
Hardcover DM 198,- 
ISBN 3-540-54034-2 


This volume summarizes the main result 
of an interdisciplinary research 
programme on Hydrogeochemical 
Processes in the Hydrological Cycle 
within the Unsaturated Zones, running 
between 1982 and 1988. Interdisciplinary 
projects brought together scientists from 
analytical chemistry, geochemistry, 
geophysics, groundwater hydraulics, 
hydrogeology, isotope hydrology, 
microbiology, mineralogy, petrography, 
pedology, and physics, resulting in status 
reports of organic geochemistry. The 
quantitative transport and reaction models 
provide a geoscientific contribution to 
ecological research, and form a basis for 
initial prognostic ptudies involving the 
functional capacity of ecosystems. 
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S. L. DeSilva, P. Francis 
Volcanoes of the 


Central Andes 
C. W. Passchier, 1991. VIII, 216 pp. 219 figs., 90 in colour 22 tabs. 
J. S. Myers, A. Kroner Hardcover DM 133— ISBN 3-540-53706-6 
Field Geology of H. Grabert 
High-Grade Gneiss Terrains Der Amazonas 
1990. IX, 150 pp. 101 figs. Softcover DM 29,80 Geschichte und Probleme eines Stromgebietes 
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